ABSTRACT In a population of 5689 primary schoolchildren there were few important differences between children of European (n = 5287), African (n = 198), and Indian origin (n = 204) in the prevalence of a history of past respiratory illnesses or current respiratory symptoms. The reported 12 month period prevalence of the symptom "ever wheezy" was 15%, 18%, and 17% respectively in the three ethnic groups (differences not significant). In a subsample of 973 European, 47 African, and 40 Indian children forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) were significantly lower by 12% and 13% in Africans and by 8% and 9% in Indians than in Europeans after adjustment to the group mean height of 128 cm. No significant ethnic variation was found for forced mid expiratory flow, FEV,/FVC, or mean transit time. Since the lung function studies were performed on a sample from a large population with little variation in respiratory mobidity, the differences are likely to reflect human biological differences. Separate prediction equations need to be developed for the different ethnic groups in childhood.
Introduction
Although it has been known for many years that there are ethnic differences in lung function,' most comparisons between ethnic groups in childhood have been made between children of European and African origins in the United States28 or Jamaica.9 Despite the substantial size of the non-European ethnic groups in Britain there has been very little study of ethnic variation in lung function in this country'032 and only one published statistical analysis comparing the lung function in European, African, and Indian children in the same population either in Britain or elsewhere.
Even less is known about the comparative respiratory morbidity in European, African, and Indian children. Such information would throw light on the relative roles of constitutional and environmental factors in the aetiology of respiratory disease in children. The few data that are available suggest that wheezing illness may be more common in African children born in Britain than in Europeans." 12 Adults of African origin have been shown to have a lower prevalence of States)'3 and Indians (in Guyana). '4 We report the prevalence of respiratory symptoms and lung function findings in a large ethnically mixed population of South London primary school children.
Methods
The data were obtained during a study designed primarily to investigate the effects of whooping cough on subsequent respiratory morbidity and lung function in primary schoolchildren.'5 In this study we sent a respiratory questionnaire to the parents of all children in the same school class as those children we had previously identified as having had whooping cough.
Replies were received from 80% of 7337 parents. The questionnaire obtained data about previous respiratory illnesses and current (last 12 months) respiratory symptoms and about hospital admissions, breast feeding history, family size, parental occupation, parental smoking, and family history of wheezing illness. All children whose parents had been sent the respiratory questionnaire were classified by appearance into those of "European," "African," and "Indian" descent and "others" (including those of mixed race). In our study area, 70% of children of "African" descent were from families who had emigrated from the tPercentages of those for whom data were recorded. *p < 0-05; ***p < 0-001 (significant differences between ethnic groups found only within whole sample). *p < 0-05; ***p < 0-001 (significant differences between ethnic groups only found within whole sample). **p < 0 01; ***p < 0 001 (significant differences between ethnic groups only found within whole sample).
were received from parents of other or mixed ethnic significant differences were found in the history of groups and these were not analysed further. Fifty per wheezing illness (table 2) . The distribution of current cent of the children were boys. Twenty nine per cent respiratory symptoms showed significant differences were aged 5-6 years, 41% 7-8 years, 21% 9-10 years, only for day or night cough and whether the child was and 9% 11-13 years. There were no significant more breathless on running than others (table 3 ). In differences in the sex or age distribution between the particular the 12 months period prevalence of wheeze three ethnic groups. There were, however, significant was very similar in the three groups at 15% for Eurodifferences in the distribution of social class, parental peans, 18% for Africans, and 17% for Indians. smoking, history of breast feeding (all p < 0*001), Of the lung function sample, 973 were European, and a family history of wheezing illness (p < 0-05) 47 African, and 40 Indian and the proportion of boys (table 1) . No differences were found in the propor-was 44%, 55%, and 55%. Twenty six per cent of the tions of children with siblings aged under five or 5-15 sample were aged 5-6 years (26%, 32% and 23% for years. Significantly more European children had had European, African, and Indian children); 47% 7-8 croup, whooping cough, and bronchitis but no years (48%, 45%, 40%); 18% 9-10 years (18%, 13%, 20%); and 9% 11-13 years (9%, 11%, 17%). The ethnic differences in age distribution were not significant. The pattern of respiratory symptoms and illnesses among the lung function sample closely resembled that of the remainder of the population from which it was drawn. In the lung function group the proportion of European and African children (though not Indian) who had had whooping cough was higher, as would be expected from the selection procedure, and the proportion of African and Indian children with a family history of wheezing illness was significantly lower. Within the lung function sample a history of either wheezy bronchitis, wheeze, or asthma at some time was reported in very similar proportions of the ethnic groups (table 2) . The mean age, height, weight, arm circumference, and FFM (table 4) did not differ significantly between ethnic groups, but the effect of ethnicity was significant for all skinfold transforms (Indian children > European > African). On auscultation wheeze was found in 7% of European, 9% of African, and 10% of Indian children. The mean values of the height dependent variables FEVO.75, FEV1, FVC, and FEF for each ethnic group were adjusted to the overall mean height of the subjects, 128 cm. At this height, FEVO.75, FEV1, and FVC were significantly lower in African children (by 11%, 12%, and 13%) and in Indian children (by 6%, 8%, and 9%) than in European children (table 5). These differences were similar and still significant for boys and girls separately, with consistently slightly larger differences found for boys. For FVC there was a significant interaction of ethnic group with height in that the regression lines for European and Indian children diverged significantly with increasing height, but in view of the relatively small numbers in the nonEuropean groups we have for simplicity presented the data as though there were and Indian children had a slightly higher mean FEV% and lower MTT than European children, but the differences were not significant (table 6) . Analysis of the effect of respiratory illnesses and symptoms on lung function in the group as a whole showed that a past history of pneumonia or wheezing illness and a current history of wheeze or breathlessness were highly significantly associated with FEV1 and FEF. A past history of wheezing illness was, however, associated with an increase in FVC. We have previously shown that a history of whooping cough has no effect on lung function in children in general15; further analyses for the purposes of the present study showed no significant effect of whooping cough on any index of lung function in any ethnic group.
Discussion
The question of whether there is ethnic variation in the experience of respiratory illnesses and symptoms is important both clinically, since children of nonEuropean origin comprised over 11% of our population, and epidemiologically, since the relative contributions of constitutional and environmental factors to respiratory disease are not clearly established. Neither is it known whether differing respiratory morbidity is reflected in differing lung function or vice versa. We therefore took the opportunity to study both respiratory morbidity and lung function in different ethnic groups within the same population.
In this study current respiratory symptoms were least common in European children, though significant differences were found only for cough during the day or night and breathlessness, which were commonest in African and Indian children respectively. Past croup, whooping cough, and bronchitis were reported more commonly in European children. All respiratory symptoms and past illnesses (with the exception of current breathlessness) were consistently reported as commonly or more commonly in Africans than in Indians, though most of these differences were small and non-significant.
In view of our sampling methods the study cannot be considered to be a true prevalence survey. Nevertheless, our symptom prevalence rates are similar to those found in the few previous studies in which comparable questions have been asked. The 16% prevalence rate for chronic cough in our study is similar to that in certain earlier studies20 21 and, while the 12 month prevalence of wheeze (15%) is somewhat higher than the 11% recorded over one to two years by others,22 23 these latter studies inquired about episodes or attacks of wheeze rather than whether the chest was ever wheezy. Our lifetime prevalence of wheezing illness (17%) compares with that of 18% from the study of McNicol and Williams. 24 Despite the possibility that sampling methods make interpretation of the absolute prevalence rates more difficult, internal comparisons within the population-namely, between ethnic groups-are valid. Several other factors, however, may have influenced such comparisons. Firstly, the response rate was slightly lower in both the non-European groups and, because we were unable to evaluate nonresponders, this might have introduced bias. Secondly, whooping cough was more common in Europeans and we have previously reported this disease to be associated with increased respiratory morbidity.15 The excess of whooping cough is not, however, large enough to have had a material effect on the comparison of symptom prevalence in the present study. Thirdly, we do not know how cultural factors influence the understanding of and response to the respiratory questionnaire. Fourthly, there were significant differences between ethnic groups in social class, parental smoking, and family history of wheezing illnesses, all factors known to influence respiratory morbidity, 20 21 25 Since the lung function group was sampled from a larger population with little variation in respiratory morbidity, the observed differences are unlikely to be explained by differences in respiratory morbidity.
Furthermore, our lung function data for Africans and Europeans are in broad agreement with those from studies performed on subjects with no evidence of past or present respiratory disease.46 8 The differences found are thus likely to be biological in origin. It has been suggested that the fact that Africans have smaller lung volumes than Europeans at the same standing height is due to the smaller ratio of sitting height to standing height in Africans. If this is so, the use of sitting height might allow single prediction equations to be developed that apply to all three ethnic groups.43 This is unlikely, however, since others have found that substantial African-European differences in ventilatory capacity remain even when sitting height is used2 9 and that sitting height is no better a predictor of FVC than standing height.44
Furthermore, the ratio of sitting height to standing height is similar for Indians and Europeans (JE Cotes, personal communication). Finally, though it may be appropriate in adults to obtain prediction values for other ethnic groups by applying a constant scaling factor to European values,36 our findings confirm that this practice may not be valid in childhood.4 5 We suggest that further study is required to develop separate prediction equations for the different ethnic groups in childhood.
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